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Abstract of RU21 66690 

□reparation of water for steam generators operating on water characterized by high bicarbonate 
calcium hardness SUBSTANCE: device has a vertical tank with tapered bottom and with water inlet 
and outlet branch pipes, contact mass, for example, sand, and substance which causes separation o 
hardness salts from water The substance is represented by steam. The device is provided additionally 
with recirculator introduced into the tank. Recirculator includes vertical tubes arranged coaxiaily one 
inside the other and steam nozzle positioned under them. Tubes and nozzle are placed on the same 
axis with the tank. Upper part of external tube is fitted with branch pipe for removal of carbonic acid and 
nonconSensed steam'and'coupled to upper part of the tank by means J tube^ In = adcW,on the enjre 
suspended contact mass of device is in recirculator space and in circulating motion. EFFECT, reduced 
expenditures for water softening. 1 dwg 
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(54) yCTPO^CTBO flJIH yMHFMEHHFI BOflb! 

(57) Pecf>epaT: 

YcTpoPiCTBO npeAHa3HaHeno Aft« noaroTOBKH 
BOAbi a^* aaporeHepaTopos, pa6oTaK>Luinx na 
boa© c BbicoKcw 6nKap6oHaTHow Kanbu^eBOti 

?K^CTKOCTbK3. YCTpO^CTaO COAep^Mt 

BepTOKaribHyio eMKOCTb c KonycHbiM AHMLLiew m c 
naipydKaM^i axoAa v\ BbixoAa BOAbi, KOHiaKTHyK> 
Maccy, HanpMMep necoK 3 vi BentecTBO, 
Bbi3bEBahoiAee BbiAenen^e cone^ wecTKOcm H3 
BOAbi t npn b KanecTBe BeiAecTBa, 

Bbi3bieaK)LAero BbJA^rienne conePi >KecTKOC?n 143 
BOAW. npNMeHRe-rc* nap, a ycTpoficTso 
AononHwrenbHo o6opyAQ b a ho pequpKynRTopOM, 

BB^AQ^HbiM B QMKOCTb 14 SKJIKJHafOLAUM B Ce6"fl 

coocho pa3MeLAeHHbie OAHa b Apyrow 
sepTMKa^bHbie Tpy6bi w paction owe HHoe rx>A 
humh naposoe cormo. Tpy6bi m conno 
pa3Meu4eHbi Ha oahom ooa c ewKocTbro, a 
aepxHBfl Mactb HapywHoft Tpy6bi oDbpyAOBana 
naTpy6KOM A^m otboas ymeKMcnoTbi v\ 
HecKOHAeHCupoBaaiuerocfl napa m cx>eA^Hena c 
eepxHeft nacTbio eMKOCTH ipyoofc. Bcs 
B3BeweHHafl KOHiaKTHaa wacca ycrrpoficTBa 
nax OAMTCfl b o6-beM© peqMpKyjwopa b 
L^pKynsL^ORMOM ABM^eHMM, KoHCTpyKqn?? 
yCTpowcTBa o6ecneNHBaeT cHvweHwe aaxpaT Ha 
yrvfl^rnsHne BOAbi, 1 i^n. 
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(54) WATER SOFTENING DEVICE 

(57) Abstract: 

FIELD: preparation of water for steam 
generators operating on water characterized 
by high bicarbonate calcium hardness. 
SUBSTANCE: device has a vertical tank with 
tapered bottom and with water iniet and 
outlet branch pipes, contact mass, for 
example, sand, and substance which causes 
separation of hardness salts from water The 
substance is represented by steam. The 
device is provided additionally with 
recirculator introduced into the tank. 
Recirculator includes vertical tubes 
arranged coaxial ly one inside the other and 
steam nozzle positioned under them. Tubes 
and nozzle are placed on the same axis with 
the tank, Upper part of external tube is 
fitted with branch pipe for removal of 
carbonic acid and noncondensed steam and 
coupled to upper part of the tank by means 
of tube. In addition, the entire suspended 
contact mass of device is in recirculator 
space and in circulating motion, EFFECT; 
reduced expenditures for water softening. 1 dwg 
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H3o6peT©Hne othocmtcs k o6nactn 
BOAonoAroTOBKM Ans naporenepaTopos, 
paooiarau^HX na boa© c bucokoCi 6nKap6oHa7Hofl 
KanbqueeoPi >KacTKOcrbiG. 

|/|3BecTHbi ycTpowcTBa, no3Bormiomwe 
cHW3HTb senvmtfHy 6nKap6oHaTHott KanbL^eaoii 
>k.©ctkoctm nutaienbHOPi BOAbi nepeA a© 
nocTynneHMeM b naporeHapaTop. K TaKUM 
ycTpowcTBaM OTHocflTCR TepMayMsir-iwTenvi, b 
KOTopbix 8 pe3ynb?ara Harpeaa hcxoahom BOAbi 
conn MecTKOCTM nepexoA^T b HepactBopUMbie 

COeAMHeHUfl VI BbfABnfllOTCfl B BHA& XJlOflbeB B 

oG^eMe o6pa6ai"bmaeMo£i boaw [1]. 

HeAOCTaTKaMM H3Becrnbix ycTpoPiCTB 
TepM^^ecKoro yMflrMenn^ BOflbi SBJi5iK>TCfl: 
6biCTpoe 3apacTanne HaKnnnbiM^ oTnoweHHfiMH 
noABOA^LM^x nap conn m noBepXHOCT©w F na 
Koropbix npowcxoA^T HarpeB o6pa6aTbiBaeMo£i 
BOAbi; HeopraH^soBaHHbiM otboa oflHoro H3 
npoAyKTOB peaKi^wn H3 3onbi pasno^eHUFi 
6nKap6oHaTa KaribqM^, a hmshho ymeKHcnoro 
ra3a t ^to cH^MiaeT acjxjreKTHBHocTb npoi^ecca 
Tep^HMecKoro yMarMeHvia BOAbi. Hanbonee 
cyiAecrseHNbiM KeAocraTKOM TepMoyMfln-MTeneii 
jianweTCfl o6pa30BaHne b hhx ocaAKa b bma© 
B3BeyjeHHbix a boas xnonbea. Ta kqm ocaAOK 
mvieeT BbicoKyK> ana>KHOCTb w Tpe6yeT 
3haHMTeribHbtx aaipaT Ha ero yTnnn3a^*o. 

Han6ojriee 6hm3khm peujeHMew k 
3a^BneHHOMy M3o6peTeH^K> flBnaeTca 

yCTpOMCTBO AJ1FJ yMfl!"HaHH?l BOAbi, onncaHHOe B 

(4 

YCTpOMCTBO [2] COAepJKWT aepTMKanbHyio 
eMKOCTb c KOHycHbiM ahuli^m h c narpy6KaMM 
BXOAa n Bbixoaa BOAbi, KOHTaKrnyio Maccy 
(neooK) m aeiAecTBO (pearenT), sbi3b*Batou4&e 
BbiAeneHne cone£i HcecTKocrtt M3 boa^, 
Hanp^Mep, n3BecTb. 

KoHiaKTHan Macca B3Bsmn Baeicfi b o6T=erwie 
ycTpotfcTsa b booxoa^labm noioKe BOAbi n f b 
pe3y/ibTaTB B3anMOAeCiCTBHs? peareHTa c conbto 
jKecTKocTVi (6wKap6onaTOM KanbL^s}, Ha 
noaepXHocTVi nacTMi4 KOHTarrHoPt Maccb* 
nponcxoAMT v\ KTSHCHBHaR KpucTannn 3a 1414*1 
Kap6oHaia Karibqwyi. flocTeneHHo BOKpyr Ka>KAO^ 

neCMMHKH, flBJl*IK)ii4e^C« LjeHTDOM 

Kp^CTajiJi^sann^i, paaHOMepno napacraeT enow 
KapoonaTa Kanbtjua a OTAenbHbie necnwHKH 
npespaunaiQTCfl a ujap^Kn npaBunbRotf c^opMbi 
A^aMarpow 1,5-2 mm, 

HeAocraTKOM 3Toro petueHWH HBnn&rcn 
^icnonb30BaHwa peareHTOB, nanpttwep, H3BecTn t 
mto npnBOAMT k KanwTanbHbiM 3aTpataM Ha 
opraH^3as4HK) peareHTHoro xo3??wc?Ba vi k 
yBennMeHMio TpyAoaaTpai b cb?i3h c 
HBo5xoA^MOCTbio 3KcnnyaTaL^n aToro 

X03RtlCTBa. 

3aAa4e^ n3o6peTeHMSi fls/wrca cnn>KeHne 
3aipar Ha yMflrneHwe BOAbi. 

ripeA^iaraeTCR b KanecTBe BeiAecTsa, 
Bbi3biBaK>U4ero BbiAe^eH^a conew jkbctkoctm H3 

BOAbi, npMMGHMTb nap, a yCTpOHCTBO 

AonoriHuTenbHO o6opyAOBaTb pei^upKyriflTopoM. 

flpn 3TOM BCfl KOHTaKTHafl MaCCa, HMeK3U4aflC5l B 

ycTpoftciB©, 6yAeT naxoA^i Tbcsi b o6^»eMe 
pei4^pxyn?iTopa m ocytAecTBHRTb xaivi 
H^pKyriflMHOHHoe A&^^Hwe. 

PeL|npKyn5iTop BKnionaaT b ce6n A se 
pa3MetAeHHbie oahs b Apyrotf septMKanbHbie 
TpySbi - BHytpeHHtoro n napy>KHyKD - n napoaoe 
conno, pacnorsojKeHHoe hqa stumm Tpy6aMS4. 
TpySbi n conno pa3MeLi|eHbi BHyTpn 
Bep-mKartbHOM smkoctm . Rp^ 3TOM BepTHKajibHasi 
oob eMKoctn, ipy6 m corma coanaAaeT. Mepes 
naTpy6oK b nn>KHePi nacrn ©mkocth k napoBOivsy 
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cormy noAaercH yMfirnaeMaa BOAa. YMFirMaeMaa 
BoAa CMeujUBaaTcn c napow, nocTy naK>iA*i m 
taioKe b hh?khk)hd MacTb 6MKOCTH Mepe3 naTpySoK 
n cormo, m HarpeBaeTca. ripn ncTeMeh^w napa 
H3 conna ocyLL(ecTBri«eTCJi noAcacbiBanna 

KOHTaKTHOtf MaCCbf M3 KOHyCHOi^ H3CTM ©MKOCTW W 

mcxoahoPi BOAbi H3 noAaK3LA©ro Tpy6onposoAa. 
06pasoaaHHa?i CMecb narpeToPi BOAbi \a 
KOHTaKTHO^ Maccbi TpaHcnopTMpyeTca BBepx no 
SHyTpoHHeti Tpy6e. Hpn BbixoAe m BHyTpeHHefi 
Tpy6bi KOHtaKTHaw Macca ^ sofla onycKavojcs^ 
BHM3 no Me>KTpy6HOMy npocTpaHCTBy 
BHyTpeHHeS v\ HapywHoft Tpyebi, a yrneK^cnbiH 
ra3 BMeq-ra c o6pa3yK3LAHMcfl npn Kunen^^ 
napOM nocrynaeT a bbpxhiojo ^acrb Hapy>KHo£i 
ipy6bi n otboamtcr H3 ycTpoficTBa, 
OnycTuBUJaftcfi bhh3 KOHTaKTKa^ Macca cnosa 
yBJiBKaeTc^ crpyeii napa, BbiTeKaiou^eCi H3 
conna, n noAaeTca bo BHyTpeHHK)K> Tpy6y, 

TaKMM o6pa30ivi, KOHxaiaHa?i Macca b hmjkhb^ 
MacTH aMKocTM HaxoAHTC£ b nenpapbiBHOM 
s4^pKynf?L^noHHOM ABnwennii, hto c oahom 
ciopoHbi npoAOTBpaiAaeT ee ynnoTHenne, a c 
Apyrow ooecneHwaaeT KOHtaKt hcxoahoPs Boflw c 

MaCTHHaMK KOHTaKTHOI^ Maccbi, MaOTMI4bi 

KOHTaKiHoPi waccb^ a KanecTBe kotodom wokst 
BbiciynaTb, HanpuMep, nacoK, RannraTCfl 
qeHTpaMn KpncTann^3ai4Hkt Kap6onaTa xarib^fl, 
BbEAen?iK)Li;eroc^ M3 yMflrHaeMoft boa^ a 
pe3ynbTaTe a© narpeaa. 3HaHE4ta/ibHo 
ysentmeHHafl nnoiAaAb noaepxHOCTvi 4acTMi4 
KOHTaKTHOM Maccbi no othoujoh^k) k nnomaA^ 

BHyTpBKHMX nOBQpXHOCT6^ /CTpOMCTBa^ B 

KoropoM nponcxoA^T narpea BOAbE, 
npeAOTspauqaej airrnBHoe o6pacTaHne 
yK33aHHbix noBspxHOCTeii ycTpoftcTsa 
npoAyKrawn TepMHMecKoro pacnaaa coxiePi 

>KOCTKOCTVi, T3K K3K OCHOBH3R MaCCa Kap60H3Ta 

Kanb^R BbJAenneTCfl Ha pa3BHTo^ noaepxHocTM 

VaCTMH KOHTBKJHOM MaCCbL 

8o BHyTpeHHetf Tpy5e npoTeKaiOT npoL4eccbi 
koh A© Kcaiy/i vi napa n Haipea boa^, 
GonpoBO>KAaK>LL4HMca BbJAenenneM CO2. 

C Aenbto wmeHQKcpwmnwH npoi^acca 
BbiA©n©Hn?i GO 2 naA noBepxHOCTbKD BOAbi s 
Hapy>KHOH TpySe noAA©P>KMBaeTcs pa3p«>KeHMe t 
HeoSxoAHMoa K^nanksa BOAbi npv\ 

TawnapaTypa 80-90°C, 

Oahob pbmbhho c oTMeMBHH^MW npoi^accaMU 

HMeeT MBCTO AB^>KBHHe BOAbi B ©MKQCTH Hepe3 

npocTpaHCTBO M©>KAy peuwpKynBTopoM \a 
KopnycoM ycTpo^ioTBa b Hanpaanewin CHH3y 
BBepx ot H^atHew naciM napy>KHoPi Tpy6bi k 
c6opnoMy TpyoonpoeoAy. 3aT©M yMfirMeHHan 
BOAa yAanaeTca v\z aepxHafi ^acTw gmkoctvi no 
cdopnowy Tpy6onpoBOAy Mep©3 naTpyooK m 
ncnonb3yaTC?5 b cooTBeTcr&nn c 
TexHonorMMecKoft cxeMoSt BOAonoAroTOBKM 
naporaHepaTopa. 

npocTpaHCTBO Me?KAy pei4HpKynaTGpof*i h 
KopnycoM yctpoPicTBa nrpaeT ponb oTCTOMHviKa v\ 
cny?KMT npeAOTBpaLA©HMR Bbinoca HacinLt 
KOHTaKTHo^ waccbi 3a npeA^nw ycTpoMcrsa. 3to 
npocTpaHCTBO ABnseTCR otctomho^ ^acTbio 
ycrpo^craa. 

floooopyAOBaHwe ycTpoftcTBa 
peuMpKynsTopoM n ncnonb30BaHne napa b 
KanecTse BeLABCTBa, 8bi3biBaioiAero BbiAenanviB 

CGnei^ >K©CTKOCTVI H3 BOAbi, n03B0n^eT 

ncKDKHHTb KannTanbHbie 3atpaTbi f casisaHHbia c 
opraHWsai^ieft peareHTHoro xo35RwcTBa, a TaioKe 
ncKnioHMTb TpyA03aTpaTbi Ha 3KcnnyaTai^nK> 

3TOrO X03«^CTBa. 

HoBblM B 3a«Bf1f?eMOM M3C6p6TeHHH 

RBnaeTca ncnonbsoaaHne napa b Ka^ectae 
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seu^ecTaa, Bb^3biBaK>m©ro BbmeneHwe conefi 
>KeciKocTM m borm, s coMeraH^w c \jy\pvynKup\e\A 
KOHTaicTHO^ Maccbi 8 30He Harpeaa. 

ConeTaHvie HarpeBa BOflbi vi 
i4vipKynfim^oHHoro AB^anvm KOHTaicmoCi Maccbi 
b 3one Harpeaa HarpeBaTenbHoro ycTpoficTBa h© 
BbiflBJieno H3 cyu^ecTayHSLqero ypoBMH tbxhmkvu 
mto no3BonfieT CAenaxb bwboa o cocTseTCTBi<in 
saRBrineMoro i43o6peT©HKH KpnTepwK) 
"^o6peTaTenbCKwPi yposeHb". 

BeeAenne peuupKynfjTcpa b ©MKOCTb 
no3BonaeT cyu4ecTB©HMO noBbicnTb 
TexHUKO-SKOHOMMMecK^e noKa3aiann ycipoftcTB 
flriH yMflrHeHun aoflbi m B03BpaiAa©T 
xepMUMecKuPi m©toa yMflrneHua soAbi a 
TsXHononmecKHw npoi^ecc BOAonoAroToa km 
naporenepaTopos, Tan KaK pane© oh h© 6bin 
peKOMeH^oeaH k npaKT^mecKOMy npviM©H©HH>o a 

QCHQ8HOM W3-3a HanwHUf* HOQepXHOCTeM, 

KOTopbi© aKT^BHO o6pacTa*oi npoAyxrsMM 
repMMHecKoro pacna^a conePi xecTKOCTM. 

3a*Bn#eMoe M3o6peTeMi4© nosiCHaeTCR 
Hepie^oM, rAe noKa3aH npc-AonbHbivi paap©3 
3a??BnReMoro ycrpowcTBa. 

YcTpo^CTBO coAap>K^T u^nnnHApHHecKyio 
ewKOCTb 1 c KOHycHbiM AHUuuew, K HfcUKHeE nacTid 
KonycHoro AHMiAa ©mkoctm 1 npMco©A^H©Hbi 
naTpy6kvi 7 w 9> a k aapXHetf Hacru ©mkoctvi - 
naTpy6oK 13. B eMKOCTVi 1 paaMey^aeTC^ 
p©i4npKyn*Top. Bcfi KOMTaKTKaa Macca, 
cocra&ntfiomafl B3a© lu a h Hbi ft enow ycTpo#CTBa l 

KaXOAMTCfl B L^UpKyflfl^OHHOM AB-MKeHbtti B 

o&beMQ pai^upKynaTopa. Pet^pKynaTop 
BK4iK?Haax b ce5s*; napoBoa conno 2, Koiopoe 
pacnono>KeHO b Hk?>KHe^ nacxn eMKOCTVi 1 n 
npHcoeAHHeHo k narpySKy 9; BHyipeHHioio Tpy6y 
3 vi napy>KHyK> Tpy6y 4, KOTopbi© coeAnneHbi 
we>KAy co6ofl nnacTHHawn 12, S BepxnePi Mac™ 
HapyKHOM Tpydbi 4 pasMeLAaeica naTpy5on 10, 
HapywHaa tpy6a 4 Kpenvnc* k KpbiiUK© ©mkocth 
11. KpbiLUKa 11 a cbok) o4ep©Ab npucoeAHHeHa k 

BOpXHePl MaCTM 6MKOCTM 1 BepXHflfl HaCTb 

eMKocTH 1 vi BepxHflfl nacTb napy>KHotf Tpy6bi 4 
coeAWHeHbi Me>KAy co6otf M©p©3 KpbiuiKy 11 
rascnapenycKHofi Tpy6oft 5. B BepxHeB nacxn 

QMKOGTH 1 nQA KpblLUKOM 11 HaXOAVlTC* 

KOJibi+eBoii c6opHbm Tpy6onpoBOA 6> KOtopbtvi 
npwcoeAHHaerc^ k naTpy6ky 13. 

Map©3 najpySoK 9 n napa3 conno 2 b 
yctpoPicTBO noAaerc^ nap. Mepe3 najpy6oK 7 k 
conny 2 noAa©TCR yMarMaewas soAa. nap 

KOHABHO^pyeTCfl 8 06-b9MB yMfifMaeMOM BOAbl VI 

HarpeBaeT ©e. B to )m Bpeuifl, b pesynbtate 
Asn>KeH«5i CTpyn napa, noAcacbiBaeics 
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KQHTaKTHa* Macca. 06pa3oaaHHafi CMecb 
narpeTow boaw vh KoHtaKTHOw waccbi 
rpaHcnopTwpyeTca BBepx no BHyTp©HH©& rpy6e 
3. flpw abixoA© «3 Tpy6bi 3 KOHTaKTHan Macca n 
BOAa ABwraKiTCfl bhus no npocTpancTBy M©>KAy 
BHytpaHHe^ n napy>KNow Tpy6ow ( a yrneKwcnbifi 
ra3 bm©ct© c o6pa3yK3LAHMCfi npvi Kunennvi 
napoM otboamtcr H3 aapxnevl MacTn HapywHow 
Tpy6bi Mepe3 naipyooK 10. Ot HM>KHePi Nacin 
MeHTpanbHoui rpy^fai 4 BOAa, napes oiCTOMHyio 
nacTb 8, abh>k©tcw k Konbq©BOwy c6opH0My 
Tpy6onpoaoAy 6 m H©p©3 naTpy6oK 13 otboawtc* 
H3 ycTpoiicTBa, a KOHTaKTHaa Macca 
B03BpatAa©Tcn k conny 2 v\ onRTb aoan©Ka©Tcfi b 
L(MpKynflMMOHHoe ABM>KeHne. YrneKucnbiiJi ra3 n 
nap, o6pa3yK3U4n£icj?i b otctomhom nacTvi 8, 
otboastcfi no rasonapanycKHOW Tpy6e 5 b 
SGpXHKJK) MacTb Hapy>KHOM Tpyt>bJ 4, 

BbiLye«3no>KeHHoe nossonsieT cAenaTb 
BblBOA o COOTB©TCTBH^ 3a«Bn^©Moro 
W3o6peT©Hwa KpnTepwio "npoMbiujneHHafi 

npWM©HHMOCTb". 
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T©xhonorMfl KOHA^UWOHUpOBaHUfl ©OAbL Knes, 
HayKOBa jqyMKa, 1986, c. 388. 

2, AnanbL^H 14,3^ Kn^HKO B.A. t MwpK^c 
14.3,, Haanos T.A. flOAroTOBKa BOAbi a^r 
npoMbituneHHoro vi ropOACKoro BOAOCHa6>KeHnn. - 
M.: roccTpoHH3AaT, 1962, c. 486. 

cDopMyna M3o6peTeni4H: 

YcTpotfcTBO ahr yMnrneHMfi BOAbi, 
coA^P>^au4©e eepTHKanbnyK) ©MKOCtb c 
KOHyCHbJM AHi^iM©M Vi c naTpy6KaMM axoAa m 
BbixoAa BOAbij KOHiaKTHyro Maccy, HanpHMep 
necoK, n b©la©ctbo, Bbi3biBafOUMe© BbiA©^HM© 
coneK >k©ctkocti^ W3 BOAbi, OTnMMa(OLA©ec« Tew, 
4TO a KanecTB© aauj^acTBa, BbisbiaaiOLAero 
BbiA©neHM© conevl >k©ctkocth yi3 BOAbi, 
npuMeH^excfi nap, a ycTpo^CTBO AononH^renbHO 
obcpyAosaHO pet^upKynnTOpoM, BB©A©HHbjM b 

©MKOCTb \A BKnKJMaWLA^lM B Oe6^ COOCHO 

pa3Meu^©HHbie OAHa b Apyrow aep-rnKanbHbie 
Tpy6bi v\ pacnono>KeHHoe hoa hvimh napoaoe 
conno, npvi 3tom Tpy6bi vi conno pa3M©LA©Hbi na 

OAHOft OCVl C eMKOCTblO, 3 B©pXH«fl HaCTb 

Hapy>KHOH Tpy6bi o6opyAoBana naTpy6Kow Ana 
OTBOAa yrn©K^icnoibi v% 

HecKOHAeHCHpoaaamerocfl napa vi co©A^H©Ha c 
sepxHetf sacTbK> ©mkoctm Tpy5o^ t sen 
BsaeiUQHHafl KOHTaianafl wacca ycTpoPicTBa 
HaxoA^Tc?? b o6-b©M© peL4MpKynaTopa b 
qnpKyn5U4MOHHOR4 Aau>KeHHM. 
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